It is often argued that the minimal supersymmetric standard model has O(100) free parameters and the generic parameter region is already excluded by the null observation of the flavor and CP violating processes as well as the constraints from the LHC experiments. This situation naturally leads us to consider the case where all the dangerous soft supersymmetry breaking terms such as the scalar masses and scalar couplings are absent, while only the unified gaugino mass term and the µ term are non-vanishing at the grand unification scale. We revisit this simple situation taking into account the observed Higgs boson mass, 125 GeV. Since the gaugino mass and the µ term are fixed in order to explain the Higgs boson and the Z boson masses, there is no free parameter left in this scenario. We find that there are three independent parameter sets exist including ones which have not been discussed in the literature. We also find that the abundance of the dark matter can be explained by relic gravitinos which are non-thermally produced as decay products of the SUSY particles while satisfying constraints from Big Bang Nucleosynthesis. We discuss the effects of the gravity mediation which generically give contribution to the soft terms of the order of the gravitino mass. It turns out that newly found parameter set is preferable to explain the Higgs boson mass as well as the gravitino dark matter while satisfying the constraints from the electric dipole moments of the electron and the nucleon.
Introduction
The Higgs boson mass, 125 GeV, suggests that the physics behind the electroweak symmetry breaking is weakly coupled, but it is not quite as light as the predictions of TeV scale supersymmetry. In order to explain the Higgs boson mass in the minimal supersymmetric standard model (MSSM), the superpartner masses especially the scalar top quarks needs to be above O(10) TeV in a generic region of the parameter space [1, 2, 3, 4] .
In light of this situation, models with O(PeV) scale rather than O(10) TeV supersymmetry have been discussed quite extensively [5, 6, 7, 8] . (For earlier studies, see [9, 10, 11, 12] .) The reason for this jump from TeV to PeV is based on the constraints from the flavor and CP violating processes [13, 14, 15] . The flavor and CP constraints can be (almost) avoided by raising the SUSY scale to PeV, while the dark matter of the Universe can be explained by the thermal relic of the light gauginos, in particular the Wino [16] , whose masses can be suppressed by a one-loop factor (and thus TeV scale) as in the anomaly mediation scenario [9, 17] .
On the other hand, there is another natural framework with O(10) TeV SUSY. Since we need some mechanism to suppress large flavor and CP violations, the gravity-mediated contributions which generically break flavor and CP should be suppressed, i.e., the gravitino should be much lighter than other SUSY particles. In this case, the gravitino can be a good candidate of the dark matter; its abundance may be explained by the decay of other SUSY particles which are thermally produced [18, 19] .
In this paper, we discuss the scenario where all SUSY breaking parameters except gaugino mass are set to be zero at the cut-off scale, and thus the severe flavor and CP constraints can be alleviated. Such a set-up has been studied as the low energy effective theory of the gaugino mediation scenario [20, 21] or the no-scale supergravity Lagrangian [22, 23] . The right-handed stau tends to be the Next-to-Lightest SUSY Particle (NLSP) and its decay into the gravitino may explain the observed dark matter abundance. However it is non-trivial whether the Higgs boson mass and dark matter abundance can be explained simultaneously in this simple set-up. The large stau mass is required to avoid the severe constraints from Big Bang Nucleosynthesis (BBN) while stop masses are bounded from above according to the value of tan β to explain the observed Higgs boson mass.
We discuss the running behavior of the Higgs B term carefully and find that a new parameter set with relatively small tan β appears for a large SUSY breaking scale even with vanishing Higgs B term at the cut-off scale. This helps to solve the above-mentioned tension; small tan β enlarges the right-handed stau mass and also relax the upper bound on stop masses. The small gravity-mediated contributions can become the sources of flavor and CP violation in the model. However we find that, thanks to the small value of tan β, the predicted electron Electric Dipole Moment (EDM) is marginal to the present experimental bound and should be checked in the near future experiments.
This paper is organized as follows. In Section 2 we explain our model to solve the SUSY flavor and CP problems. The renormalization group running of the Higgs B term is examined carefully and we identify the parameter regions with the correct electroweak symmetry breaking (EWSB) minimum. The spectrum of SUSY particles and the lightest Higgs boson are also presented here. We discuss the implications on the gravitino dark matter in Section 3 and predictions of the electron and nucleon EDMs in Section 4. In Section 5, we discuss the thermal component of the gravitino relic abundance. We summarize our results in Section 6.
CP-and Flavor-Safe Minimal SUSY Model
In the minimal supersymmetric standard model (MSSM), independent CP-phases are expressed in the combination of A term, B term, µ term and gaugino masses, M i .
Usually we take the basis with real Bµ by the appropriate redefinitions of fields so that the vacuum expectation values (VEVs) of the two Higgs doublets become real. Flavor and CP violations come from the off-diagonal terms of the sfermion mass terms in the SCKM basis,
If the SUSY scale is below 100 TeV, random values of these parameters predict detectable FCNC and CP-violating phenomena. We assume that all of A terms, B terms and sfermion soft masses vanish at some scales,
At the low energy scale, non-vanishing A and B terms are generated by the radiative corrections through the gauge interactions. Since these contributions are proportional to gaugino masses, there appear no CP phases at the low energy scale as long as phases of three gaugino mass parameters are aligned. The off-diagonal elements of sfermion mass are also generated only radiatively through the CKM matrix, and the flavor constraints can become rather weak. The remaining free parameters are Higgs soft masses and gaugino masses,
We consider the minimal situation where the SUSY breaking is directly mediated only to the gauge sectors by the physics of grand unification theories (GUTs). Then, we further impose following conditions at the GUT scale, M G ,
In this way, one can consider a very predictive framework where we have only one SUSY breaking parameter, M 1/2 , and one supersymmetric parameter µ. Note, the size of the SUSY breaking is naively estimated as M 1/2 ≃ O(F/M G ) and thus the gravitino becomes the lightest SUSY particle with mass
The small gravitino mass is also favored to suppress the possibly dangerous gravity-mediated contributions, which are the main sources of flavor-and CP-violations in our scenario.
In this model, the ratio of the VEVs, tan β = H u / H d is not a free parameter and is determined by the condition of the EWSB. At the SUSY scale, O(10) TeV, the following conditions should be imposed:
where Σ u,d includes the tadpole contributions originated from the one-loop corrections #1 . For a given choice of M 1/2 , these two constraints fix the µ parameter as well as the value of tan β by requiring that the B parameter vanishes at the unification scale. We choose 0 < β < π/2 to obtain positive VEVs of two Higgs doublets. In this convention, the sign of the B term determines that of the µ term. The low energy value of the B parameter is evaluated by the following renormalization group (RG) equation #2 ,
Here, the bottom Yukawa coupling receives sizable threshold corrections for large tan β, and its value is sensitive to the size of tan β and the sign of µ,
The typical running behaviors of the B parameter and the bottom Yukawa coupling are presented in Figure 1 (left). At a high energy scale, the B parameter is increased by the gauge interactions as the renormalization scale µ goes down. Since the values of A terms are also enhanced at the low energy scale, the B parameter turns to be decreased by the Yukawa interactions. We find three solutions to satisfy the EWSB conditions, In the scenario I, values of y b and tan β are large enough to drive the B parameter negative. The large tan β implies a small absolute value of B parameter according to Eq. (7). For smaller but still large y b , the B parameter keeps positive even at the SUSY scale and its absolute value is small in the scenario II. For much smaller y b , we obtain a large B parameter, implying small tan β in the scenario III. We note that the large B parameter is preferable to suppress CP phases generated by the gravity-mediated contributions, which are estimated as φ µ ∼ m 3/2 /|B|.
The solutions II and III do not appear when the SUSY scale is low since the contributions from Yukawa couplings are much effective in the low energy region, always resulting in a negative B parameter. In Figure 1 (right), we show the values of B parameter at the GUT scale as functions of tan β for M 1/2 = 1 TeV and 10 TeV. For large tan β, the B parameter has to be large enough at the GUT scale to have small absolute value at the SUSY scale since it receives large negative contributions coming from the large bottom Yukawa coupling. Then, we always have a solution of B(M G ) = 0 for µ > 0 (red lines) irrespective of M 1/2 . On the other hand, the solutions with µ < 0 (black lines) appear only for large M 1/2 since the negative contributions of the Yukawa couplings are weakened for the high SUSY scale.
This argument shows that the appearance of parameter regions with µ < 0 are sensitive to the precise sizes of Yukawa couplings and also to the GUT scale M G . We take the GUT scale as the scale with g 1 (M G ) = g 2 (M G ), which becomes a little bit smaller for the higher SUSY scale. The precise value of the top Yukawa couplings is also essential to calculate the Higgs boson mass in the SUSY model. Therefore, in the following analysis, we take a relatively large uncertainty for the top pole mass, M t = 173.3 ±2 GeV compared to the result obtained by the LHC experiments [26, 27, 28] , taking into account the possible difference between the measured mass parameter and the pole mass. And also, since we are focusing on high-scale SUSY models, we adapt the effective field theory approach to calculate the lightest Higgs boson mass. Concretely, we use 3-loop Standard Model (SM) RG equations to calculate the Yukawa couplings at the SUSY scale (∼ M 1/2 ) and to obtain Higgs quartic coupling at the SM scale (∼ M t ). Appropriate threshold corrections are included according to [4, 24, 25] both at the EW scale and at the SUSY scale. The SUSY spectrum is calculated by solving 2-loop RG equations #3 . Here, we stress again that our model now has only one parameter, M 1/2 , that can be determined uniquely for each solutions, I, II and III , to reproduce the observed Higgs boson mass, 125 GeV, up to the current experimental uncertainties in the determinations of the Higgs boson mass and the top quark mass as well as the theoretical uncertainties in the calculations of the mass spectrum of the superparticles.
In Figure 2 we show the values of tan β and |B| at the SUSY scale for the each solution. In the case of the solutions I and II, tan β is a monotonically increasing function of M 1/2 . This is because negative contributions from the top Yukawa coupling is weakened for large SUSY scale and the bottom Yukawa coupling has to be larger to obtain small |B|. On the other hand, tan β becomes smaller for large M 1/2 in the case of the solution III, simply because we obtain larger |B|/M 1/2 for larger M 1/2 due to the smaller contributions from Yukawa couplings and it implies smaller tan β according to Eq.(7). The obtained size of |B| is about O(100) GeV which is much smaller than M 1/2 ∼ 10 TeV because of large #3 We compared our results with those obtained by a modified version of SOFTSUSY [29] , which reproduces the gauge and Yukawa couplings derived by the effective field approach at the high energy scale, and we found that the difference of obtained SUSY masses are within 1 %. cancellation between gauge interactions and Yukawa interactions. However, |B| could be large enough, |B| > ∼ 1 TeV, in the case of the solution III because negative contributions from Yukawa couplings are weakened thanks to the high SUSY scale and the low value of tan β.
In Figure 3 we show the parameter regions which explain the correct Higgs boson mass, m h = 125.09±0.24 GeV [30] , in the (M 1/2 , M t ) plane for the scenario I (top left), II (top right) and III (bottom). Due to the uncertainty of the top mass, M 1/2 is not determined uniquely and instead we obtain upper and lower bound on it. For the solution I, the observed Higgs boson can be explained in the range of 3.5 TeV < ∼ M 1/2 < ∼ 12 TeV depending on the top mass. In the case of the solutions II and III, the SUSY scale have to be large enough to realize the EWSB, and also a little bit larger M 1/2 is required for the solution III since tan β is relatively small. We find 6. radiative corrections to the Higgs mass. Especially the required M 1/2 is increased rapidly in the solution III since the tree-level contributions to the Higgs mass, which is proportional to cos 2β, is also decreased for larger M 1/2 . This figure shows that the precise measurements of the masses of the top quark and the Higgs boson are essential to confirm or exclude our model.
Since our model contains only one SUSY breaking scale which is much larger than EW scale, most of SUSY parameters are roughly proportional to M 1/2 . Typical SUSY parameters for each solutions are presented in Table 1 . The NLSP particle is the right-handed stau, which decays to the LSP gravitino dark matter. Stau mass is rather sensitive to tan β, i.e., the tau Yukawa coupling since the flavor-independent contribution from gauge interactions is smaller than other sfermion mass terms. In the case of the solution I the right-handed stau mass is much smaller than selectron mass since the tau Yukawa coupling is effective. The mass difference between the stau and the selectron becomes smaller for the solution II and they are almost degenerate in the case of the solution III. It means that the right-handed stau gets heavier in the solution III compared to other solutions for a fixed M 1/2 as shown in Figure 4 . In the last row of Table 1 , we present the gravitino mass which explains the observed dark matter abundance by the decay of other SUSY particles as will be explained in detail in the next section. This gravitino mass is roughly inversely proportional to M 1/2 .
Gravitino Dark Matter
As is explained in the introduction, the gravitino mass is assumed to be small to suppress the gravity-mediated contributions. Thus gravitino can be a good dark matter candidate in this model.
173 Table 1 : Typical mass parameters in each scenario. In the last row we present the expected mass of the gravitino which explains the whole of observed dark matter abundance through the production by the decay of other SUSY particles.
We assume that the NLSP stau is produced thermally in the history of the Universe and its thermal relic abundance reads as
where g ⋆ is the effective number of relativistic degrees of freedom at the freeze-out temperature T f , x f = T f /mτ R and m pl = √ 8πM pl = 1.22 × 10 19 GeV . The right-handed staus mainly annihilate into the gauge boson pairs,ττ * → γγ, γZ, ZZ, W W , and also they annihilate into the tau lepton pairs through the Bino exchange,ττ → τ τ [31] . Furthermore, since we find that the contribution through the left-right mixing, described below, cannot be neglected for large tan β case, we include the effects as denoted by y eff . Then the thermally-averaged annihilation cross section of the right-handed staus is estimated as
The each term in the parenthesis of the first term represent the contribution from γγ, Zγ, ZZ and W W final states respectively. Here, c W = cos θ W , t W = tan θ W and y eff stands for the term proportional to the tau Yukawa coupling,
where ε τ is the threshold corrections to the tau Yukawa coupling and ε τ ≃ −3α 2 /(16π)µM 2 /m 2 τ R for degenerate SUSY masses. This term is generated by the mixing effect between the lefthanded and right-handed staus, and it becomes relevant for large tan β, and it does not decouple in the limit of the large SUSY scale as one can see from the formula. Especially, it can remain significant in the limit of small left-right mixing, θ τ , which is suppressed by the heavy SUSY mass, θ τ ≃ O(m τ tan β/m SUSY ). On the contrary the enhancements of the annihilation into hh [32] and tt [33] final states are irrelevant for us since they require both large tan β and large θ τ . The gravitinos are generated non-thermally through the decay of the staus. The relic density of the gravitino dark matter is given as
The minimal scenario is to consider that the observed cold dark matter density Ω c h 2 = 0.12 [34] is explained by the gravitino dark matter produced in this way. Thus, we can predict the #4 Here we show only S-wave contributions and drop the terms suppressed by tan β and/or m SUSY . In the numerical calculation, we include remaining minor decay channels and solve the Boltzmann equations to include both the co-annihilation effects and P-wave contributions according to [35, 36] . We have checked that Sommerfeld effects discussed in [37] give only negligible modifications in our set-up. (10) and (11) . In Figure 5 (left), we show the predicted masses of gravitino dark matter for each scenarios. We find the gravitino masses sit in the right parameter range anticipated by a naive estimation, m 3/2 /M 1/2 ≈ O(M G /M pl ) ≃ O(0.01), and it gives the strong implication on the concrete ultraviolet model construction. In the scenario III, the gravitino can become relatively light, below 100 GeV for M 1/2 > 12 TeV, since the right-handed stau mass tends to be heavy due to the small tan β. In the following we will see that light gravitinos are favored by the constraints from the BBN and also from the EDM experiment. Then, in the scenarios I and II, the whole of the dark matters cannot be identified as non-thermally produced gravitinos and we must consider other production mechanisms and/or other dark matter candidates. In a later section, we will consider the case where gravitinos are also thermally produced in the early stage of the Universe and discuss the implications on the reheating temperature after the inflation.
Next we consider the BBN constraints on this model. Since the life-time of the stau NLSP is relatively long in our model, its late-time decay may destroy the successful predictions of the standard BBN scenario [38, 39] . The stau life-time is estimated as
For ττ R < 1 sec, the NLSP stau can decay before the BBN starts. For 1 sec < ττ R < 100 sec, the hadronic particles produced by the NLSP decay are potentially dangerous since they interconvert the protons and neutrons and may change the helium abundance. Especially in the stau NLSP case, since the staus mainly decay to the tau lepton and gravitino pairs, τ R →Gτ , sizable amounts of pions are produced through the hadronic decay of tau leptons.
However the produced pions are less effective to interconvert the protons and neutrons than pp and nn pairs. From the figures of [40] , we find that the stau abundance considered here is not problematic. Although these analyses are performed for lower stau masses, produced taus are stopped immediately with losing their energy electromagnetically and therefore the constraint is less sensitive to the stau mass itself in this time range. On the other hand, the case with ττ R > 100 sec is excluded by the overproduction of D as one can see from Ref. [40] . Then, in the following we assume that thermally produced NLSP staus are allowed as long as ττ R < 100 sec, and clearly more detailed analyses of BBN constraints on heavy NLSP masses are desirable. We show the stau life-time as a function of M 1/2 in Figure 5 (right). Comparing with the predictions of the Higgs mass (Figure 3) , we can conclude that the parameter region explaining the correct Higgs mass is in tension with the BBN constraint in the scenario I. In the scenario II we need M 1/2 > ∼ 9 TeV and the top quark mass is preferably a little bit smaller than the currently measured central value, and a further wider parameter region survives in the scenario III.
Electric Dipole Moments
Although we assume the favor-and CP-safe condition Eq.(3) at the tree-level, the additive gravity mediation effects of the order of the gravitino mass are not negligible in our model if the abundance of the gravitino dark matter is explained by the decay of NLSP stau particles. Such gravity-mediated contributions become new sources of the flavor-and CP-violation. Especially in our model, since the B parameter is as small as the gravitino mass, the gravity-mediated contribution to the B parameter can lead to a large CP-violating phase of µ term in the basis where Higgs VEVs and gaugino masses are real. Then we expect visible effects on the EDM measurements #5 . In the following we assume that the phase of µ term is shifted by the gravity-mediated contribution as
where the φ 
#5 The gravity-mediated contributions to the A term can be another sources of the CP violation. Here we assume that their sizes are somehow controlled by the corresponding Yukawa couplings in order to avoid the color and charge breaking minimum. With this assumption, the dominant contribution to the EDM comes from the phase of µ term thanks to the enhancement of tan β. [41] .
and
are defined in Appendix A. The coefficient ε e stands for the tan β-enhanced threshold corrections to the electron mass and it reads
where the loop functions I In Figure 6 , we show the expected values of the electron EDM, assuming the CP phase as Eq. (15). We find that the whole of the parameter regions that explain the observed Higgs mass are disfavored by the EDM measurement in the scenario I and II. On the other hand, the constraint becomes milder for the scenario III thanks to small tan β and small sin φ µ ≃ m 3/2 /|B|. Although these predictions of the electron EDM contain O(1) uncertainty because the exact size of gravity-mediated contributions are unknown, it is plausible that the Higgs mass is explained in the scenario III with 10 TeV < ∼ M 1/2 < ∼ 20 TeV and the electron EDM is expected to be detected in the near future experiments.
Since the SUSY spectrum is controled by a common parameter, M 1/2 , and thus one can obtain rigid predictions for the ratios between electron and quark (C)EDMs irrespective of the actual size of the CP-violating phase. In this model, dominant contributions to the hadronic EDMs comes from down quark (C)EDMs, and it reads
where the tan β-enhanced threshold corrections to down quark mass is parametrized by
Here,
and I [42] . These quark (C)EDMs are evaluated at the SUSY scale and their values at the hadronic scale, µ H = 1 GeV, are obtained by the renormalization evolution [43] .
From Eqs. (16), (18) and (19) , the electron EDM and down quark (C)EDMs are almost proportional to the imaginary part of the phase, sin φ µ , and their ratios have rather weak dependence on the size of the phase. In the scenarios I and II the naive expectation of the phase can be O(1). However this uncertainty becomes almost negligible once the size of the phase is restricted to satisfy the current experimental bound. In Figure 7 , we show the predicted ratios of the down quark (C)EDMs to the electron EDM, with setting the CP phase to be small enough to satisfy the experimental bound. For cos φ µ < 0, the down quark (C)EDMs are enhanced by the threshold corrections to the down quark mass term while the electron EDM is decreased. Therefore the down quark (C)EDMs can become relatively large in the scenario II and III.
The experimental sensitivities of the electron EDM [44, 45, 46] and the nucleon EDMs [47, 48, 49, 50, 51] are expected to be improved by several orders of magnitudes in the next-generation experiments, and the measurements of these EDMs is essential to confirm or reject our model. The nucleon EDMs are induced by the quark (C)EDMs and their contributions are estimated by using the QCD sum rules as follows [42, 52] #6 ,
Note, while the quark EDM contributions to the neutron EDM are well consistent with the recent result obtained by the lattice simulation [53] , the quark CEDM contributions contain large theoretical uncertainties and they should be fixed ultimately by the lattice QCD calculation. With the expressions of Eqs. (21) and ( 
Thermally Produced Gravitinos
As we have seen in earlier subsections, if most of the cold dark matter in our Universe consist of the gravitinos produced by the decay of other SUSY particles, the scenarios I and II are disfavored by the BBN constraint and/or the EDM measurement. These constraints can be alleviated if the gravitino is much lighter than those expected by the calculation of the non-thermal production.
In the actual ultraviolet physics, it is non-trivial whether light gravitinos can be realized with satisfying the boundary conditions Eqs. (3) and (5) at the GUT scale. For example, the models using the gaugino-mediation are primary candidates of our UV complete model, but the gravitino mass has lower bounds depending on the number of extra dimensions [54] .
Here we leave aside such difficulty of the model-building, and discuss phenomenological implications of the model with much lighter gravitinos. In this case non-thermally produced gravitinos cannot be the main constituent of the cold dark matter. The gravitinos can be also produced thermally by scattering processes with particles in the thermal bath. The resultant abundance is approximately proportional to the reheating temperature after the inflation, T R , and it reads [40] 
Requiring the total gravitino abundance is smaller than the observed dark matter abundance, Ω
< Ω c , we obtain the upper bounds on the reheating temperature. In Figure 8 we show the upper bounds on the reheating temperatures in the (M 1/2 , m 3/2 ) plane for the scenario I, II and III. Gray shaded regions cannot explain the Higgs mass even if the top mass is chosen in the range of M t = 173.3±2 GeV. The gravitino abundance exceeds the observed dark matter abundance in the blue regions. Purple regions are excluded by the BBN constraints, which imply ττ > 100 sec, and the correct EWSB minimum cannot be obtained in the brown regions. Yellow regions are disfavored by the electron EDM constraint, assuming φ B = m 3/2 /B (light yellow) and φ B = 0.1 m 3/2 /B (dark yellow). Apart from the calculation of the Higgs mass we choose M t = 171.3 GeV in this plot, and its precise value is less sensitive to the predictions of the reheating temperature and other constraints.
We find that the gravitino mass should be less than about 10 GeV in the scenario I and II to suppress the SUSY contributions to the electron EDM. With this small gravitino mass the reheating temperature becomes relatively low, less than about 10 5 GeV. In the scenario III the constraint from the EDM becomes weaker, and the upper bound on the reheating temperature is raised up to 10 6 GeV.
Summary and discussion
In this paper we have discussed a model where the SUSY breaking effects are mediated only to the gaugino mass terms at the leading order as a simple solution for the SUSY flavor and CP problems. The gravitino mass should be smaller than other SUSY breaking parameters to suppress the gravity-mediated contributions, which are the main sources of flavor and CP violation in our model. Thus, in the presence of the R-parity conservation, the gravitino becomes a good candidate of the cold dark matter in our Universe. We carefully examine the RG running of the B parameter and find that the parameter region with small tan β appears as the SUSY scale increases. Thanks to the smallness of tan β, the SUSY breaking scale to explain the Higgs boson mass is pushed up, and especially the NLSP right-handed stau mass is increased. Then, since the life-time of the NLSP staus is shorten in this parameter region, the whole of the observed dark matter abundance can be explained by the gravitinos produced by the decay of other SUSY particles without destroying the successful predictions of the standard BBN scenario. Since the B parameter is relatively small compared to other SUSY breaking parameter, it is affected by the small gravity-mediated contributions. Thus we expect non-negligible SUSY contributions to the electron and nucleon EDMs. We find that the naively expected sizes of the electron EDM are on the edge of the current experimental limit, and it should be checked in the near future experiments. Especially the ratios of the nucleon EDMs to the electron EDM become the key ingredients for the discrimination of our model with others.
Our model is very predictive and the whole of the SUSY mass spectrum is fixed if the top Yukawa coupling is measured precisely and the theoretical errors in the Higgs mass calculation are reduced. Then it is important to measure the mass of the lightest MSSM SUSY particle, right-handed stau, at the future collider experiments such as in the future 100 TeV hadron colliders [55, 56] . We expect that our model would be tested by the combination of the future collider and EDM experiments.
Finally we comment on the UV theory of the model. In this analysis the µ term is assumed to be a fundamental parameter which is comparable to the SUSY scale and tuned to generate the correct electroweak scale. And also, the gravitino mass is treated as a free parameter. To understand the whole picture of our model, it is desirable to construct the UV model which explains the origin of µ term and predicts the preferable gravitino mass.
A Loop Functions
We list the loop functions relevant to the calculation of EDMs, 
2 (x 2L , x µL ) = − where H 2 (x, y) = x log x (1 − x)(x − y) + y log y (y − 1)(x − y) ,
and the function becomes H 2 (1, 1) = −1/2 for the degenerate arguments.
